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ABSTRACT: 

PROBLEM TO BE SOLVED: To clean a semiconductor substrate by 
only using 

electrolytic pure water by fixing anode electrode plates to the 
surfaces of 

partition walls composed of H<SP>+</SP>-lon exchange membranes 
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which are faced 

to an object to be cleaned on both sides of the object in an anode 
chamber and 

fixing cathode electrode plates to the surfaces of the partition walls at 
the 

positions facing the anode electrode plates in cathode chambers. 

SOLUTION: The inside of a cleaning tank 2 is divided into an anode 
chamber 3 

at the center and cathode chambers 4 on both sides with partition 
walls 5 

composed of two sets of H<SP>+</SP>&par;ion exchange 
membranes having hollow 

sections for flow passages 6. Paired anode electrode plates are 
respectively 

fixed to the walls 5 at the positions at which the plates 7 can face 
each other 

on both sides of a substrate W which is an object to be cleaned and 
paired 

cathode plates 8 are respectively fixed to the walls 8 at the positions 
at 

which the cathode plates 8 can face the anode plates 7. When pure 
water is 

supplied to the chambers 3 and 4 and flow passages 6 in the walls 5 
and the 

plates 7 and 8 are connected to a DC power source, an 

H<SP> + </SP>-rich solution 

is generated through an electrode reaction of 

2H<SB>2</SB>0-4e<SP>- 

</SP>→0<SB>2</SB>+4H<SP>+</SP> and the acid cleaning 
of the substrate W takes place. 
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'J *»*frfcr>fcft, S'J&K y y us 3 o t , se 
[0050] =5rfc£^f6Bj^coa*{i. ±afeOJ: -3* 

[005 1 ] "tti:^*>. 04 ( a ) , ( b ) t^Jttft* 

jHix i , i • *»j yzmmw. 3 o (ztiSfF»%fi» 
12. i2' s 3 i^*wd§^tv^*\ znmzm 

[0052] ffiftmw I, 1 ' *»J yx^ns3 0^ 

afe»S<t*lfi«Efcfl5ffl***j8*»0|||«fttt 5 0 0k 
HzJJLh"C3MHzJaT^®fflt§^^ »jyx«» 
1 0 0 k H zeofi^l^jfiSftTfco-C t 

[00 53] 'J y^gtJf^B 3 0 Ofcfitov vf , ^fc 
5tfH«*v^, JjaaJMSHlSfcttl' tfettSIEfi 
» «om^«7. 8S-tt?iaM5*|^V^^«2^i3^ 
fc«hW»W'C> 6 . * fc . I£«ia4 0 I P A 

[0054] 
[MUM] 

etfpi^ y ^ ymgfij: o «s*ut*g4« i 5 o 

mmi^iS^I-A^aiUll (a), ( b ) ?)ifc 

^Mfc.tix04 (a) izjjk-txnizkixwmzfti 

tz. nmmmm 1 1 5 0 mmcOS^Sr l 0 ^#fi-C|aI 
0 B**&«T'£!>t><0-C\ ^RiOSJI^ftWOr. 6. 5 

<0+IBBirf, WWmtzft LX\Hm&Ufo t^Ho 
fciBH, 7y-H«««aa<Ol01li2 lOmratU. 
PJt<^cO®^T'H* 'f^y3S8ili*^ : 2:l.pgM<04' 
^^rtit*y-HM<Orti{i. •5-^m2 0mmtC|g 
%Uz. 

[0055] zotfmxTs-vm. *v-h*. 



(8) 



-50977 



1 3 

77- mft<r>mftM?>*&sc- 2wmt ixim 

Ifi. i«*B«fHcJ:4*MI**ifc6a-ci0ft* 
ftoSlStfi. 5 0 0kHz ofm^frftgliHMnP 

0T«*5tf, #1 0tfc*fi<0fflR<05ttlCOV^«|if 

r < /t— f -f 9iva*?v9— ( l s - 6 
030) t,z£ ottm^o . 1 8 jimfiLhnt>a*IHk 

gtiicv&fi*. 
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[0057] KUU: LT. «E6PjDtC<fcStt*^fc » 

[ 0 0 5 8 ] 4fc, ME&fl&tt fc: J: l>KiJtfr£&i. H 
'JVXiftfrLT$£*££ft*: 1 0^#ffico»IS<OSO 5ft 

»umz^x. i c p«t*«fa«cj: off^o/c. 
*ifc, -ewfwwi^wfflrcftiAi, c u> Fet 



(9 

1 5 

d. ii, E8 ( 1 08 ) am nmsmtztiim 
wmk&£m~r&. mmtt-z, mtmn- ( i~ 

mti -2) titK. mb^fmmmf>i»tLh. 
[oo59] imam 2 ] hsi^j 1 T^ffl^H^x- 
A£&fflu 03 (a) , (b) izjk~rmmz3:->-z. 

R, 3 mm^li£7)h-vf-T'1T*>feV^Te^T'^ >y* Uz 
ttf)&«fflU:. Hgi&£H* 4*y£8IIj| (f** 

yftsa : n - 1 1 7/H* ) t N weary- kwhk 

®£OP B lHa 2 4 0mm fcffcjg I tz . 
[0 0 6 0] d<o}jfc#gigf;:ovvc, ry-KSt^v 

y - h fc wratitraBBE* wan itztzz. 9. 

2VT40A. 10. 8VT-50A, 12. 2VT60 
A, 13. 9V?8 0AO«8ia«Wu *SMHKteJ:« 

146—4 gHfcji7c€ft (Oxidation-Redu 

ction Potential; OR P) (ig^Tl 1 00mV4T± 

-HSi:^y-h*a^2. 5MQ • c m<?)f$*£iIL 

EPSdMI 2VT6 0A««aER€*W:«ttfc 30 

iSfil;:*>& -£.IT\ HilMl^^tlsit 

«ffi»7X-A-C\ Cu, Fe, Ni, Zm A 1<7)&5 

~>fz. 



*#5B¥9-5097 7 

1 6 

[006 1 ] #7-H£fctt»2. 5MQ • 

Z'tt-yfz. 

tbm\2 - 1 : m. ( 1 0» P P mffiftl) 7K?MWAt= 
HJSfll 2 - 1 : EpjDfJI 1 8 V/ 6 0 AC?)1i88ft^C 

$mM2-2:mwi2-i<7)H* u 

0 3 ppmjfejD) ;J<$??$&# 

$mm2 - 3 : »k ( i o 3 P P rnaan) 
mtm2-i<vH* 4*y* 

[006 2] ^fLA,c7)$aa$-SS§ii^>>X-AtCOV-. 

®£#ftBreffi&U -e?)ft#$£ov>T I c P£S# 
WfefciOCu, Fe, Ni, Zn, A 1 

(it«^j2 - 1 ) ?>%,mmtnmxh&i)\ *tu&& 

§ L i ^f<0MA«<BK> t> tip . 
[0063] [Mfcffl 3 ] meaftttM 1 fc*Ht* 6 ffl 
^)^8^#t:J:^TA!ia$ii7tl Oftijifito^x-AW 

-Atcovvc, r;W*UiJfej*^*nwiL;fc. KMli 
Ht<,Hl(a), <b)^ftjH0llcJ:>7.llitM 
1 <m&nT/ - * V- KWHRfcov >t % 

IZvkZtizm?. *%tycr>mj&M3 - ( 1-4) ? 
ii. Jfcl!^3-l^fc(t&1SJ!3lWSC-li5t^i:|3I# 

4^J<cO^c7)ltK0« 3-2 1 Jt^S #L v^ttfcft 

[0064 ] 
[S2] 
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[0065] 

■r* aswo^iow-ciikftfc, at 

771^ y *«BW S £ i: fc J: 4 C O P*) J: 5 &ttA£tt 

y y^«»i8*««-f« - 1 „ b*»t ia^m 

[01 3 *5«B«mi*Jj:^3Safi0!l^5«fi[«a 

ii050-e&s. 

•t^rtWHT. ( a ) {i¥®0. ( b ) {HnH-Cft 

[04 3 04 (a ) *ftKOSga^2g*K9i 
04 ( b) Ji04 (a) klilW:*a*IS* 



[06 3 «WHftK:J:£ilfe»««>« 7xw\afflfc:fctt 
20 4 C u TOMKUteK bfc^9 7 t*J> * . 

. [07 3 #&»3tt:J:SftflHV«)s *x-/\*iRc*rtt 
6 F e^&MSSr* Lfc^57T2&* . 
[08 3 ^xwNfaiffctjft 

[09 3 J: *i!H»*0>. *xw\#aiftefe»t 

bZ nT-WMSSgkmLtzrvyX-hh. 

[01 0] *8HWRteJ:4iJHMKO, 7x-;\»;:ij 
tt* A 1 ^^LJt/7 7T'fcl), 

30 i.i' m&w. 9 ft&A 

10 (tt*ftttffla)B* 
l 1 ?l*i3®># 
12. 12' , 31 8fK& 



l, r «h« 

2 mm 

3 7 7- KM 

4 *y-KS 
ffilts 

5, 5' Pgg 

6 *£<om 

7 77-h*mffi«R 

8 *y-H«a* 



3 0 yxxffiiHM 

4 0 £*ggg 

wit 
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[013 




m2) 




0 9 10 IS 20 



[H3] 
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ftSBT9-5097 7 



[H8] 



[H9] 




lOOOr- 




[010] 




(14) 



^^9-509 7 7 



(5i) int. ci. 6 ifmmm^ fi mmm 

H 0 1 L 21/308 H 0 1 L 21/308 G 

<72)&BJ!# =J| B3- (72)%bj^ J»£ 

m^iBi i ^BaiE^i*iiTg4#2^ m m^^^^Hi 2-1-14 ^b??* 



